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Study on variation characteristics and correlation analysis of major
ecological factors in intensive shrimp ponds

CHEN Jinling, LAI Qiuming, SU Shuye, KE Yangyong
(Ocean College of Hainan University, Haikou 570228, China)

Abstract: To study the variation characteristics and correlation of major ecological factors in intensive shrimp farming ponds, we meas-
ured 16 aquatic ecological factors including the concentration of chlorophyll a (Chl-a) as well as the density of zooplankton, hetero-
trophic bacteria and vibrio, active phosphorus(PO.™-P) , etc. in 3 farming ponds of Litopenaeus vannamei in Paipu, Danzhou, from
April to July in 2011. The results show that the values of DO, pH and transparency decreased slowly, and the total suspended soiled
(TSS), chemical oxygen demand (COD), nitrite nitrogen(NO, -N), ammonia nitrogen( NH, -N) as well as the density of zooplank-
ton, heterotrophic bacteria and vibrio slowly increased during the culture period. The concentration of Chl-a was low in the earlier stage
but increased gradually in the mid and latter stages; Chl-a had a very significant positive correlation with NO; -N and a negative corre-
lation with PO:~-P. The density of Copepod had a very significantly positive correlation with TSS and a significantly positive correlation
with the density of heterotrophic bacteria, vibrio and rotifer, but had no significant correlation with Chl-a and COD. The density of
heterotrophic bacteria had a very significant positive correlation with COD and TSS, but had a significantly negative correlation with
transparency. The density of vibrio was very significantly correlated with TSS and COD, but had a significantly negative correlation
with pH and DO.
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Fig. 1 Variations of p(Chl-a) (a), rotifer density (b), copepod density (c), heterotrophic

bacteria count (d) and vibrio count (e) in the shrimp ponds
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p(NO; -N) (f), p(NH, -N)(g)and p(TSS) (h) in the shrimp ponds
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Tab.1 Linear correlation matrix of aquatic ecological factors

7%=H
pH ki DO TSS COD NO-N  NO3-N  NHf-N DIN  POj~P  Chla x1 X2 3 x4
transparency
pH 1
#EH
ok 0.830 * 1
transparency
A .
X 0. 600 1
DO 0.767
By X
-0. -0.59 -0.537 1
TSS 0. 689
TepREsLR . " . .
- - - 1
oD 0.834 0.877 0. 803 0. 827
WAHERER R
- -0.700 -0.458 -0.707 0.741 0. 671 1
NO,-N
AR
. -0.534 -0.407 -0.707 0. 065 0. 453 0. 067 1
NO3-N
AR
+ -0.683 -0.415 -0.822 % 0.295 0. 510 0.782 * 0. 482 1
NH4 -N
?)Elzlﬁt -0.738 -0.477 -0.883*  0.423 0. 617 0. 839 * 0. 497 0.988 ** 1
POi'.P 0. 139 0.015 0.059 -0.023 0. 006 0. 142 -0.167 0. 194 0.164 1
R
Chl -0.804 * -0.694 -0.855* 0.360 0.727 0.361 0.922**  0.629 0.671 -0.177 1
-a
x1 -0.618 -0.812* -0.516 0. 847 * 0.913 **  0.503 0.152 0.156 0.283 0.011 0. 440 1
-0.784 * -0.602 -0.778 * 0.898 **  0.864 * 0.734 0.384 0.463 0.585 -0.297 0. 627 0.761* 1
-0.054 -0.181 -0.336 0.577 0. 487 0.381 -0.162 -0.040 0.081 -0.204 -0.007 0. 635 0. 588 1
x4 -0.470 -0.425 -0.429 0.920 **  0.701 0. 653 -0.115 0.122 0.259  -0.222 0.163 0.799* 0.854* 0.817* 1

e xl x20 3 M x4 SPHIFORFIRAMAWEE, AR, RABBERNPRRTE; ~. BEWMK(P<0.05);

wk . M BEPERIE(P <0.01)

Note: x1, x2, x3 and x4 represent the density of heterotrophic bacteria, vibrio, rotifer and copepod, respectively. * - significant at the 0. 05 level; *s. very significant at the 0. 01 level
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